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org/ghc/ 00000000 DOODODO0OOWINdowsD DO OO0 O0OOOODDOODODOODOO
Oghc-***msiD000000D0OCOOCDOOOOOO
OO0 LinuxOO RPMOO OODOOOOOOOODOOOODOOOOOOOOOOOOO

3.2 GHCIOOOOO

GHCOOOODOOOODOOOOUODOOOgecO javacOOODODODOODOOOOOODOODO
gboboboObOdehecOOOOOOOOOODODOO
O000000000000000000 GHCi(ghci)DOOOOOOOoOoOGHCIDOODODOOO

Prelude>

goooooboobobobooobooboboooobboboooobobobooboobobOoo
gbogooboobboobboobobooooo
GHCiDOOOODOOOOOooooDooooo

gooo oo | od

:1load file 11 fleDDODODODOOO

:also file :a fleDODODOOOOOO

:reload ir OdoooooDoOo00ooooOooooon
: type expr 't |exprO00O00O0OO

:cd directory e odoooooooood

: ! command commandd OO O0OO

1?7 goooooooad

(quit iq GHCiDOOoGoOQoo

gboobboobobuobooooouooboobbobbooobo

Prelude> 1+2
3

jgboboogooboobooobooboobooooooobobooobobobobooobobobobon
HaskellOO OO OOOOOOOOOO gooobooooooo

3.3 HaskelOODOOODOODOO

HaskellD OO OO http://www.haskell.org/00 000000000000 O0ODO OHaskellDO
gooboobobobbooon

00000 HaskelOODOODODODODODODOODODODOOODOODOODOODODOODOOO
ocooboooooogoobocooooobpoobboobbobooobbDbooLoUoDbDbOoODDOOoD
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gboooooooboooboo
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}

ooooooo “{"o“yoooooooooos,"™booooboboobooboobooooooboon
gtddoodobooboboooobooooboobooooobooboobooboobboobobo
oon

ooooo coboooooooboooooooopoo“Xooooooooboooooogos,
gbooboobobooboouoooobooboooobobooooaoogo gooooboooobon
goobobooooooobooooobuooboboooobboobobbOooo

00000 HaskelODOODOOOODODOOODOOODODOOO1O0OOOOOOOOOOOOOODOODO
goobgo

module OO0 0O OO0 where

O000o00oo0oooo0oooooooooooooooooooooooo
module OO 0O0OO O where {

|:||:||:J1=|:J1;
DDDzZDZ;
000, =0,

}

gbobobo0obob0dbimport 0 0O0O0O0D0ODOOODOOODODODOOO0OOODO0OODODOO0O0OO
ocoboooobooooooooolooboooboboi1obooboooooboooDoo

Omodule 00000 whereUUOODUOOUOOODOO MainODOOOOOOOOOOODOOODOOO
0000000000000 00000000000000D000D0OD00OHaskelDO OO
gbobobbooo0ooooobbbbobooboboo

000, =0,
000, =0,
000, =0,

0000 HaskelDOOODODOODOODOODOOOOOOOOOOUOOODOODOOOOOODOOODODOOO
‘Arodooo* 'oooooooooooo *¥mt'ooooogoooono . "ooooo
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Doooao | Haskell
AX.X
AXY.y
0000000000000 00000000000000000000000000000 CO
0000000000000000000000

cd f x
cl £ x
c2 fx
true t
false t f

HoIboIl

obooooboobobooomoboooooobobbobbbooobm

0000 HaskelOODOOOOO 20000000 ooooo
oooooobog

34 D0000O0OO0DO0OOoOooDOon

HaskellD 0 0 0 00 Bool[M O OO Int, Integer—Int 0 000 00000, Integer0 0000 M
0000000 Float, Double0 O OO CharO OO O OO OO OODOOOOOOOOOOOOOO
BoolOOOOOOO O 00 0O OInteger, Float,Double, Char 0O O O OO OO OO
00 cobobooooooa

0000000000000 0000o00ooo00oooooo0oooogooLspOOOOn0
ooooooooo “+*-"“*00001+2*30000000000000000

iff0thendelse0 0000000 O0OO0O0OOOOOODOOODODODO

if 0 1 then O » else O 3

0.0 goooboooooo 00 000000000000000 1,0 TrueOODO 20
FalseJOODO 300000000 O0000Oif0thenDelseOO OHaskelOOOOOOOODOOO
ubooooboobooobooobobobon

OO0O00000factoriald 0000 HaskellD OO OOOOO
fact n = if n==0 then 1 else n*fact(n-1);

goboooooobobooobon OobO0ob0Ofact(n-1 O fact n-10
gbooboboooboboaon Uoooooobobob0d n*(fact(m-1)) 0000
gooooogo

goggboboboooobogn ubobobououodouobuobooobouboo

gbobooooond
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0 341 fact 1000 0000000

000 0000000000000 000000000000Schemdl consd0000000
0000“ "0000nil0000000 0000”0 000000001:2:[]10
1:(2:[HD0000000

Scheme Haskell
nil []
(cons 1 nil) 1:[]

(cons 1 (cons 2 nil)) | 1:2:[]

gooooobooooboboooogooobL “yyooogobobgoooo o “1"ODbobobOoo

goooooooobo [1,2,3,4100 ogooooog
ubooobooboobooooooooboooobooboooobooboboobbooooobooboboobo

U Integer 0000000000000 U0D0O00D boubleJOOOOODODOO

g O000000O0COHaskelOODODOO string0 0000000000 OOO0OOO
ugooooogoon

type String = [Char]
0o0o0o0o0ooo0oooooaon
type 00O =0

O0O00C0OOtypealiasl D0 O00O0O0ODOO000000O0O00OO String0 00000 O[Char]OO0O
uboooobobooboooboooobooboooboooboboon

0O OOwpeO0O0O0O0O0OCOOOOODOOOOOOOOOOOOOOO 0000000000
goo“¢co“booboogboobooboboooboboooooboboooboULooobooDOooq,
’a’)yugoooooo googooooooge, ’v’, 3hooooooo

oo0oooo2g

ood DOoODOobD*“-»>"000000000OInteger -—> CharOOOOooOoOoO0OODOOOOOO
U000 IntegerUDO0OO0O0O0 CharOOOOOOODOO"->"0O gboobodbdidBool ->
Bool -> BoolUO O OOO uoboouooboboooooogon
gbooobooobooboboboboooooobobboboooo

2000 HaskellDOOOOODOtypeclas§ 000000 0000000000000 0000D0O000DODOOOO0
gobooooooooboooooooooooooboooooooo
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000 1Integerd CharOOOOOOO0OODODOODOOOOO0OOOOOODOOOOaObbOOOOOO
000000000 ooooooobooooooon 00fddooooooooobooooo o
000oo0oooooooooooooooognoOfal -» [b] -> [(a, HH]l]OODOOOOOOO
0 O [Char] -> [Integer] -> [(Char, Integer)]U 0000000000 OO0OOOOOOO0OO
[String] -> [Integer -> Integer] -> [(String, Integer -> Integer)] 00O O OOOOO
aogo

O0000000O0o0ooo 0 0O OO HaskellO O00000000O00ooOooooo
O0000O0oooo0oono

00000000000 oooouooooodo “:.:"0b00o00oooo

oogd :: 0O

Oo0ooo0 fact000 000000000000

fact :: Integer -> Integer;
fact n = if n==0 then 1 else n*fact(n-1);

0000000000000 0000000D00000D0D0O0D0D000OHaskelDOOODDOOOO
oooooobobOn ooog

35 00Oooooooo

HaskellO D OOOOODOOODOOO 00000000 ooooooobooooaon
00000000000 0000000000000 o0o0oo0oo0oooooooQ
ooooad

myLength :: [a] -> Integer;

myLength [] =0;

1’+ myLength xs;

myLength (x:xs)

000000 0OmyLengthOOOOOODOO0O [JODOD 10000000000DODO0100000
do000oooooOoz00000000O00000DOO0O0O0O00OxO0O0O000O0OOOOOOOOd
OxsOOOOOOMmM OO OmyLengthOOOOO OO0 OO length :: [a] -> IntO00 0000
ooooooooood
0dodooooooooooooooooooo “*2M000000oooooooooooooon
O00000oooooooooD mylengthO OO OxOOOOOOOOOOOO0OO
myLength (_:xs) = 1 + myLength xs
oooooooooad
casellof 00000 DDOODOOOODOOcaselof00O0OOOOODONO
case 0 g of {
oodod ¢ -> 0 q;
|:||:||:|Dz -> |:|2;

o000, -> 0,
}

0000000000000 0NDDO0000N00DDOD0D0D0O0D0ND00N0ND000N00NDDoO0oNOn
ooooooboooobooooooboooooboboooOobOOoboOoooooooon
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olbobbobouooooooooboobbob,ooobboobobo4.000bO0 m
gbooboobobod wyobboobobogyg
if 01 then O else U 30000000 caseJof 00 O0OOODOOOOODODOOOOODOO

case [0 1 of { True -> 0 ,; False -> 0 3 }

ddbbDlet0O0OD0OO0ADOO0OOODOODDODOOOODODODODOOOODODODOODODDOO
oo

\ (x:xs) -> x

U0000mOob0odUd headd DOODOOOOOOOOODODODODODOOMMOOOOO0OOO0OO
uooboboboooboobooboooooboobobboooooobobooobobobobobon

035100000000000000 mySumDODODODO

03520000000 [Bool]O 20000000 00D00ODODO0ODO0O0OOOOO fromBin ::
[Bool] -> Integer0 0 0000OO0O0O O fromBin [True, True] 0 3, fromBin [True, False,
True, False]O 100000

000:00000000000DO0000D00DOoooO

0353000000 xsOOOUOOOOOOODO fO00000O0O0DO0OODOO0OO fFOO0DO0DOOO
O000000000 sumf :: [Double] -> (Double -> Double) -> Doubled O OO OO

3.6 JOoOoOooood

gbbbooboooooboobooooobooboooobobooboobooooobanooo
goobooboobboobbobbbboooooooooooobooobobobobobooobon
2000bo00oobo0oobpoooobooobDOoLoobOoUoLo OO UoOobbODbDOobbObDODbOD
gboboobobooboooboooooboboooooo

0000000000 reverse:
append :: [a] -> [a] -> [a];

append [] ys ys;
append (x:xs) ys X : (append xs ys);

reverse 1r [a] > [al;
[1;

append (reverse xs) [x];

reverse []
reverse (x:xs)

gobbobobooo gobooboooobobooobooooooo
gooooboogoooooon

-— shunt 00 revOOQOOO

shunt i [a] -> [a] -> [al;
shunt ys [] ys;

shunt ys (x:xs) shunt (x:ys) xs;

rev :: [a] -> [al;
rev xs = shunt [] xs;

-7



OO0 revO0000000OCOO0O 000000000000 o0o0oooo
oogooooo
revd reverseJ 0000000 — 000000000 OO00O0O0O0O0O xsOOOO

rev Xs = reverse Xs

gogooooobobooooo
gbobobooooboobooboboboooooooooon

shunt ys xs = append (reverse Xs) ys

oOoo0ao O0oo0oooooooon
oo:

xs = [JOOO:

xs = z:zsOOO:

0361000000000 xsOOOOO
append xs (append ys zs) = append (append xs ys) zs

UboogbobodxsdOooooooooooo

3.7 D0O0O0OOoOooooono

0000000000000 0000000000000000 Prelude 00000 OOOOO
goooogo
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map :: (a -> b) -> [a] -> [b]
map f [] []
map £ (x:xs) f x : map f xs

filter :: (a
filter p []
filter p (x:xs)

> Bool) -> [a] -> [a]
[]

if p x then x : filter p xs else filter p xs

iterate :: (a -> a) -> a -> [a]
iterate f x = x : iterate £ (f x)

foldr :: (a ->b ->b) ->b -> [a] > b
foldr £ x [] =

X
foldr £ x (y:ys) fy (foldr £ x ys)

foldl :: (a ->b ->a) ->a -> [b] > a
foldl £ x []
foldl £ x (y:ys)

X
foldl (f x y) ys

3.8 JO0OOUOboooo

00000000 HaskelDOOOOOOOOOOOOOOOOOOOO® "™mO00000000
ooooo*"o0b0bo00b00o0ooDoDo0Db00o0bD0bOD000b00o0D0oDooooDooDOon
0o0ooooooooooobobooooooobooooooooboogg zipddoO

zip :: [a]l -> [b] -> [(a,b)];
zip (a:as) (b:bs) (a,b) : zip as bs;
zip _ _ [1;

obooO zip [1, 2] [3, 4]00000000DOO0OO [1, 2] ‘zip* [3, 4]1000000O0ODO
O0000O0U0O00obDOoOoobbbinfixl, infizxr, infixO0000000O0D00OOO0OOOOO
0000000000000 000O00O0OOPrelude HaskellDOOOODODOOOOOOOOOOO

00oOoo0o0ooooooooooooa
infixr 9
infixl 9
infixr 8 ~, "7, **;
infixl 7 *, /, ‘quot‘, ‘rem‘, ‘div‘, ‘mod‘, :%, %;
infixl 6
infixr 5
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infixr
infix

infixr
infixr
infixl
infixr
infixr

++;
=, /=, <, <=, >=, >, ‘elem‘, ‘notElem‘;
&&;
I'ls

>>, >>=;

SR, R, NWH U

g, i!, ‘seq‘;

infix1 [0 OinfixrQ ooobbooD infixO0O00O0O0OODODODDOOO—0O
00 1<x<20000000000D0C00020000000000O00UDODODDODDODOD
uo*g0 +0oooooboobooaon

gboobooobooboboobobboboogobooo *cos"obobbbobobbobog
gooobooobobooooo1+20 ) 12000000000 DbO0OO0OOO0ODDOOODOOD
gbooooooo

obobod letOO0O000O0OO0O0OO0DOOODODODODOOODODOOODOODO
let 0000ODOOODOO in O

opooooooog
powd x let { y = x*x } in y*y;
head ys = let { (x:xs) = ys } in x;

obooooboboooboo 40b00bU0pow40DDOO0OODDODysyOODODDODOD yOouoomo
g ggobobooobobooobbo *obobo"oobbooboogooobooo goon

googgdgogboggooooogoodgad

repeat :: a -> [a];
repeat x = let { xs = x:xs } in xs;

goobboobxOoboooooobooo

Prelude> repeat 1
ri,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, ... *

O00000000OHaskelD D “O0000C0O00O0OCODODO"0000OCOODODOOOOOOO
O0DD0OD000HaskelOOODODOODODODOODODODODO O

0381000000000 O000000000OO0OO0O0OOOOOOOOOOOO0O
evalPoly :: [Double] -> Double -> Doubled O OO0 O

03820000000000C0O00O0OOODOODOOOOOODDOODOOO powersetO OO
ggdd

uod powerset [1, 2, 3]0 [[], [11, [2], [3], [1, 2], [2, 31, [1, 3], [1, 2, 3]]
gdomoboobooobooboobooooboodd

‘Crl-cO0DDDDOO
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39 DOOooobooon

gooooooooooodboooooooooooooodbooonooooonooooonon
gooooa 0oooooooooooooooooon O algebraic
datatypel 0 0 O O

goooooooooboooooooooooood

data 00000 OO0, 000,... 000y
= 000010414 ... O1n
IDDDDZDZ’]"“ U on,
| D000 m O mt .. O mn
D0000000000000000000000000000000000000 000

gooooooo

oooboboboooooooboooobocobobtennmoooboooooboooOO
go0

data Direction = Up | Down | Left | Right I

Up, Down, Left,Right 0 4000 DirectionO0 OO0 OO0 OOODO
Jdfddddodobooddob0odo0ooOooo0dboO00oOobDoO00ooOooLoOOooOoon
ooono
data Tree a = Branch (Tree a) a (Tree a) | Empty

0000000 BranchD Empty 0 200000000 0Empty000000DODOOOOOOODO
O000D0O0OBranch 300 0000O0DODO1000 30000000000 ODOODOODO
OO020000000000000Branch000000O0DOOOOOO

Branch ::

gdbobald UU0odoboibd Integerd StringUU0 00O0O0O0OOOOOOO
000000000 Tree Integer0 000 Integer 10000000000 O0O0O0OOTreedd
0000000000 (typeconstructor) DO 00000000 0OODDOOODOOOODOODOOOOO

UoobouobbUo0bUu0U Treed g

Empty :: Tree a

Branch Empty 1 Empty :: Tree Integer

Branch (Branch Empty "a" Empty) "b" (Branch Empty "c" Empty) :: Tree String
Branch (Branch Empty 1 Empty) 2 (Branch Empty 3 (Branch Empty 4 Empty))

:: Tree Integer
00o0o0dooooboo0ooooooooooooon

2N
1 3

L
4

0391Tree00000000DOO0ODOOODOOOODO
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size :: Tree a -> Integer -- OO0

depth :: Tree a -> Integer -- OO

preorder :: Tree a -> [al] -- Ogo0ono

postorder :: Tree a -> [al] --gooo

reflect :: Tree a -> Tree a -- 0O0O
3.10 HaskelOOGOGOG4
HaskellD OO ODOOOODOOOOODOODOOOOODOOD oooooooboood
000000000000 oo0oD0o0ooooooooooon Oo00oO00oooon

goooboooogooo
Jodoooooooiooddddouble0 000000000

double x = x+x I

UO0D0000 double (2+2)00000O00DOOOODOO0ODOODOOOOO

double+2) = (2+2)+(2+2)
4+4
8

O000OdoubleJODODOOO (2+2) 000000000000 doubleDOOOOOOODODOODO
0000000000000 00000 (00000040 0000000)0000 2+420000
gboobogooooobobboogoz+20b0000000004an

ubooboooboobbobboooobooboboboooboobz+2000000000000000
gon

double o+ o+ 8
\ N/
+ /+\ 4
NP 2" 2
coooooooboooooooobooon O lazy evaluation D D 000 000 O

gdoobdobooobobooboooobobbooooobooboooooboboobobooan
goooobooobobooooooon
gboogoooboooboboooooobooooooboboboooooboobooobobbooboboo

gogogoaoon

from :: Integer -> [Integer];
from n = n : from (n+1);

take :: Integer -> [a] -> [a];
take 0 _ = [1;

take _ [] =[] ;

take n (x:xs) = x : take (n-1) xs;

ooo from 10 [1, 2, 3, ... ]JO000O0OO0O0O0OOOODDODDODDOOOODODOOO

l-12



take 3 ({rom DO O OOO

take 3 (from 1) — take 3 (l:from (1+1)) — 1:(take 2 (from (1+1)))

— 1:(take 2 ((1+1):from (1+1+1))) — 1:(1+1):(take 1 (from (1+1+1))) — ---

— 1:(1+1): (1+1+1): (take O (from (1+1+1+1))) — 1:(1+1):(1+1+1):[]1(=[1, 2, 3])

gooooobabobooooon

O00from000000O00O0OC0OOOOCOOOO..00000000000O0000GCOOOOO
Prelude> [1..]

[1,2,3,4,5,6,7,8,9,10,11, ...

Prelude> [2,4..]

[2,4,6,8,10,12,14,16,18,20,22, ...

Prelude> [1..10]

[152’314’5!617!8’9!]-@]

Prelude> [1,4..20]

[1,4,7,10,13,16,19]

oooo0O00o0ooooooOoooooooDOoobooOooboooOOoOoOooooeIoooooo
oboooooooobooooboooboobooooooobon

0 3101take0 00000000000 NnOCOODODOOOCO0O0O0 mypropdDOOO0O
0 3102f4bp0000000000O000O0O0O0OO0ODOO0OO0

031030bo0pobooboo0ounbD 20bboobobbogobobbobobooobOoboUogo
uoodbodd merge0 00000

0 31042 .3.50, j, k0 0000000000000 00000OO0ODO0ODODOODOOODOOO0
hamming0 OO OO O

0 3.105HaskellC 0000000000000 DO0ODOODOOOOODODOODOODOOOOOOOD
gboboooooaod

3.11 00000000 d List Comprehension

HaskellD OOOOO 0O List Comprehension 0 0 000000 syntax sugan 0 00 O
uobobooooobobooboobooboooooooooan

O
Prelude> [(x, yv) | x <- [1, 2, 3, 4], y <- [5, 6, 7]1]
[c1,5,(,6),(1,7),02,5,(2,6),(2,7),(3,5),(3,6),(3,7),(4,5),(4,6),(4,7)]

Prelude> [x*x | x <- [1..10], odd x]
[1,9,25,49,81]

ogooo [1..10]0 [1,2,3,4,5,6,7,8,9,10] 00000000
gooobobooooboooboobooooo

(O |oog, ..., 000 7
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UboobOodddBeolJ0OOOOO ODOOODLDOOODOD:
goooooooboobb <0

goobobooobboboobuoodooboobooooboobobooboooboobooobooon
gbooooobobobooboobooboboboooboooooooboooboobobbooooboon
gboobooooobobod

0311100000 n0000000<x<y<nO000O00DO x,y0OODODOODOOO foo ::
Integer -> [(Integer, Integer)]O 00000

0311200000 n0000000<x<y<z<nOOOO X+y?=20000000 x,y,z0
00000000 chokkaku :: Integer -> [(Integer, Integer, Integer)]0 0O 0O0O0OO

U0 0b0gooobobooogoobooboboooooobogoogooog

-- 00010000000
unit :: a -> [a];
unit a = a : [1;

bind :: [a] -> (a -> [b]) -> [b];
[1;
append (f x) (bind xs f);

bind [] _
bind (x:xs) f

goboobboobobooboboo

[t] = unit t
[t | x<-u, P] = bindu (\ x -> [t | P])
[t | b, P] = 1if b then [t | P] else []

Ubo0db0O BoolODODOOPOODOUODOOOODOOU

gbooboboooboooooboooooobboooooogogd

gsort [] []
gsort (x:xs) gsort [y | y <- Xs, ¥y < Xx] ++ X :

gsort [y | vy <- xs, y >= Xx]

0311300000000000000000 0unit,bind00000OO00OOO
1- [(Xi Y) /X <- [17 2; 3! 4]’ Y<‘ [51 67 7]]

2. [x*x | x <- [1..10], odd x]

0 3.114primes000000 [2, 3, 5, 7, 11, ... JOOO0OOO0OOOOODOOO

O00: “0000000 (Eratosthenes) 000" 000000 COOOQCOOOOOOOOOOO
gbooooboboobooobuoboboooooon

1.200000000000

2. 0000D000COODO0ODDObDObOODOn
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3.2000000

gboooooooboooboboobobobobooooooooooobobooobooobooboooo
gooooobobon

oooobooboobooobOoboOobOooobOoOooobboOoDbOoODbDD “OooOorboboon
oooobOocoOoOoooodoobOoobOoleooDOObOOODbDbODOOOODOODbDUObOD
gboooobooooboo 1o0boobobbooogonoooo

312 81000000

oboooboobooooboobobobooooboboobooon

gio0bUd0O0dO0 8O0bUOOoOUOObOObODOOCOO0OODbDOUObOUOb0DbDOUODbDOODbDObODO
gooobobooboooogoobobooboooobobobboobooboooogoooon
gobobobobooooobooobobooobobbobboooooooobobooooooo

goooogogobooboooboooobobbobi4, 6, 1, 5, 2,8, 3, 7700000000
ooon
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Q

safe p nOOlength pO 00000000000 pUd0O0OO0O0OO0OOOOOOO0OO length p

+ 1000 n000000O00O0O00O0OO0OO0OOOOOOOOOO0OO0
safe p n = all not [ check (i, j) (1+length p, n) | (i, j) <- zip [1..] p ]

check (i,j) (m,n) = j==n || (i+j==min) || (i-j==m-

gb000allOd

all :: (a -> Bool) -> [a] -> Bool
True
if p x then all p xs else False

all p []
all p (x:xs)

gooooooooooooobooooobooor..1ofrn, 2, 3, ... 1000000000000

> safe [1, 3] 5
True
> safe [1, 3] 2
False

goon

Q

e

000000 wmO0OO0OOOO0O0OOOOCOOODOOOOOOOOOOODODOODOOOOODOD (O

O000)000 queens0 0000000000

queens 0 = [[]1]
queens m = [ append p [n] | p<-queens (m-1), n<-[1..8], safe p n ]

oog

> queens 1

[r11, [2], [31, [4], [51, [6], [71, [8]]

> queens 2
(r1,31,[1,41,[1,51,[1,61,[1,71,([1,81,[2,4]1,[2,5],[2,6],[2,7]1,([2,8],
[3,11,[3,51,[3,61,[3,71,[3,81,[4,1],[4,2],[4,6]1,[4,71,[4,8],[5,1],
[5,21,[5,31,[5,71,[5,81,[6,1]1,[6,2],[6,3],[6,4]1,[6,8]1,[7,11,[7,2],
[(7,31,[(7,41,[(7,51,[8,1],[8,2],[8,3],[8,4],[8,5],[8,6]]
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UO0D0D0O0O0D00D0 head (queens ) U OODOOOOOOODOOODODODO

> head (queens 8)
[1!5’8161377’214_7

o000 oo ooDbobooon
goooo [ri, s, 8,6, 3, 7, 2, 40000000 queens 7000000000O00O00O00OO
0000000000 ooooooooob0oobob00o0g0bDo0o0oogn dqueens 70
000000000 head (queens ) 00000 OODOOOOOOODODODOOOOOODOODOOO
0000 Prolog0 000000000 (backtrackl 0O OO0 OO0OD0ODOO0OOD1I000000O0O
odoodoooooooodooooboooobooooooooooooolooooooooooo
00000 ooboooobobobooobooOoogo

U000 queens 80O OOOOOMO

> queens 8

[r1,5,8,6,3,7,2,41,[1,6,8,3,7,4,2,5],

@)
’[87311’6!27577’417 [874717376,2!775.]_7

O00D00O0O920b00000ogoo
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